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Abstract: Reeves’s Pheasant (Syrmaticus reevesii) is a threatened pheasant species endemic to China. The habitat use 
of territorial male birds was surveyed by the help of live decoys in a core area of Dongzhai National Nature Reserve. The 
breeding habitat selection of this pheasant was examined at two scales (115 m and 250 m scale, i.e. 4.15 hm? and 19.63 
hm’, respectively), including the characteristics at distance scale. Investigation was based on line transect, RS and GIS in 
Dongzhai National Natural Reserve from 2001 to 2003. Moreover, a range of habitat variables were compared between 
used and control points at each scale, and stepwise logistic regression was applied to select the key scale and the key 
habitat factors in relation to breeding habitat selection of this bird. Our results stated that the territorial males at Baiyun 
occurred mostly in mixed forests, followed by fir forests, pine forests, shrubs, and broadleaf forests. The area of conifer 
forests was the key factor influencing habitat selection of this bird in breeding period at the scales of 115 m and 250 m, 
and the proximity of farmland was important for habitat selection in breeding seasons. Furthermore, Reeves’s Pheasants 
attached great importance to the scale of 115 m. When considering a range of habitat variables at all scales within a 
multivariate regression, the leading factors having effect on habitat selection in the breeding period were areas of conifer 
forests at 115 m scale and the distance to farmland. In addition, these above results suggested that strengthening the 
management of suitable habitat, and optimizing the habitat configuration are important in promoting conservation of this 
bird. However, it also highlighted the importance of initiating future researches on the conifer forests and their impact on 
the population of Reeves’s Pheasants, which would be beneficial to promote the habitat conservation of this pheasant 
more effectively. 
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HE: 2001 FE 2003 FEE, KHFARHEME SA CEM PEAR AARP KO RB Pi HE 
ZAIRE (Syrmaticus reevesii) HIG AHA PEXETT T Vat. Zi RS Al GIS a) At T PEMA ERS A E e E 
PEM, HEE Dh Re HT is LL VA TT ee Og ee A OC BN EE. RW, FEA 
tei, ADE ME Age Fe HEE ASLAM BKA p A HW ST], HS EER RK, LEZ ARK, Bt 
ERAPR YEM, BITAR: EER BATRA, E 115 m REM 250 m KREE, EPHRATA Le A LY a ee eG 
AAS PEN SSE, TEK H EE A EE TA BL P e E a BA IZo IRP EITA AICe A AIC {Hs 115m R 
PE EA Sk Sly A EAT A KEE A E REAK SRT OPT HEH, E A KE E A ne PE 
WEBER A 115 m RÆ EET RAS ER EL A A PS. ENE iE A KEE R ET, AD 
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The status of pheasant in breeding period played a 
key role in its life history (Johnsgard, 1999), and the 
habitat selection in this period had a great effect on the 
survival rate and reproductivity (Cody, 1985; Badyaev et 
al, 1996). Some researches (Hill & Robertson, 1988; 
Smith et al, 1999; Graves, 2002) also suggested that the 
information on bird habitat requirements in breeding 
seasons was important for conservation. Therefore, 
researches on home range and habitat requirements have 
been an important part in pheasant research (Cody, 
1985; Johnsgard, 1999; Graves, 2002). 

Reeves’s Pheasant (Syrmaticus reevesii) is a 
threatened species endemic to China (Cheng, 1978; 
1987). This species was widespread and common in 
central China historically (Cheng, 1978), but populations 
have been extirpated because of illegal hunting, habitat 
loss and fragmentation (Xu et al, 1991; Wu et al, 1994; 
MacKinnon et al, 1996; Zheng & Wang, 1998). Therefor, 
it is currently listed as a national second-grade wildlife 
species of China (Zheng & Wang, 1998) and as a 
vulnerable species in the world (IUCN, 2009). Some 
qualitative researches on the habitat of this pheasant had 
been carried out in the past (see Wu, 1979; Fang & Ding, 
1997), and some quantitative studies appeared recently 
(see Sun et al, 2001, 2002; Xu et al, 2002, 2005, 2006), 
including research on incubation behavior (Zhang et al, 
2004), home range, and habitat selection (see Sun et al, 
2003; Xu et al, 2007, 2009). 

However, very little is known about the habitat 
selection of Reeves’s Pheasant at a landscape scale in 
breeding seasons for the limitations of study methods, 
which is particularly useful to its conservation. In this 
study, we investigated the habitat selection of this 
pheasant in spring at landscape scale in Dongzhai 
National Nature Reserve, which may be helpful to make 
some conservation measures on it. 


1 Study area 


Fieldwork was carried out from 2001 to 2003 in 
Dongzhai National Nature Reserve (114° 18’ -114° 30 
' E, 31° 28’ -32° 09’ N), over an area of 45400 hm? 
located on the northern slopes of the Dabie mountain 
range, Henan Province, central China. The reserve is 
situated at the edge of the northern subtropical zone, and 
is warm and humid. The altitude of this reserve ranges 
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from 100 to 500 m, with the highest peak of the reserve 
at 827.7 m. The topography of the reserve appears to be 
higher in the southern and western parts, but lower in the 
northern and eastern parts. Mean annual temperature is 
about 15.1°C, and mean annual precipitation about 
1208.7 mm. The vegetation is characterized by the 
transition between the North and the South, which was 
described by Sun et al (2001) in detail. Baiyun is one of 
the core areas of this reserve, occupying an area of 400 
hm’, with an altitude ranging from 100 to 446 m. 


2 Methods 


2.1 Data collection 
2.1.1 Description of habitats 
Dongzhai National Nature Reserve were produced based 


Digital habitat maps in 


on remote sensing images from Sep 1999. According to 
the resolving power of the images, the plant species 
present and their coverage, and the possible effects of the 
vegetation on Reeves’s Pheasant obtained from literature 
and pre-investigation, the habitat in this reserve was 
classified into shrub, conifer forest, broadleaf forest, 
water, beach, farmland, resident, unpaved road, and 
paved road. 

A 1 : 10000 vegetation map in Baiyun, supplied by 
the management bureau of the nature reserve was 
ground-truthed by field observations and digitized to 
produce a digital map of the study site. The habitats 
within the main study area were classified according to 
plant species present and their coverage. The habitat in 
Baiyun was classified into broadleaf and conifer mixed 
forest, broadleaf forest, pine forest, farmland, Chinese fir 
forest, artificial plantation, and shrub, and were 
described in detail in Xu et al (2007). 

Due to limitation of the resolution, and different 
habitat classification systems between Baiyun and 
Dongzhai National Nature Reserve, the territorial males 
in Baiyun and the Reeves’s Pheasants in Dongzhai 
National Nature Reserve were analyzed independently. 
2.1.2 Habitat use of territorial males in Baiyun By the 
help of a decoy, the habitat use of territorial males in 
Baiyun in Dongzhai National Nature Reserve was 
studied from 2001 to 2003, with data of 2002 used for 
further analysis due to higher accuracy. We placed the 
decoy at 53 sites in the core area in 2002, and the number 
of the sites in each habitat type was in proportion to the 
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area of the corresponding habitat. Moreover, we spent 
between 0.5-1 h in each site. The number of males close 
to the decoy and the habitat types were recorded. Some 
potentially repeated records were deleted according to 
radio-tracking and the home range area of males (see Sun 
et al, 2003). The remaining records were confirmed by 
line transects in spring from 2001 to 2003. 

2.1.3 Used sites of Reeves’s Pheasants in breeding 
seasons in Dongzhai National Nature Reserve Line 
transects were used to survey the distribution of Reeves’s 
Pheasant in this reserve before 10:00 am and after 15:00 
pm. According to the former investigation, Reeves’s 
Pheasant concentrated in the core area of this reserve, 
and Ring-necked Pheasant mainly appeared in the 
experiment area and the village surroundings. Therefore, 
the used sites of Reeves’s Pheasant in the breeding 
period were investigated in the core area of this reserve, 
and were determined by the feather, feces, and bathing 
hole. If an individual was found, the used sites could be 
determined when it was evident that the observers did 
not disturb it. The used sites were marked by GPS. 

2.1.4 Habitat characteristics 
sites of Reeves’s Pheasants during the breeding period, a 


According to the used 


Minimum Convex Polygon (MCP) was obtained. A 
buffer of 100 m was established based on the MCP due 
to some used sites were located on the borderline. The 
MCP and the buffer composed of the control area. We 
generated 74 random sites in the control area, and 9 sites 
were omitted as they were situated in the resident and 
water area. The used sites, the control sites, and the 
habitat maps were overlaid. These sites were used as the 
centres, and then buffers with 115 m and 250 m were 
produced with a radius of 115 m or 250 m, similar to the 
home range and core area, respectively. The landscape 
variables were measured as follows: at 115 m scale, 
including area of shrubs, area of conifer forests, and area 
of broadleaf forests; at 250 m scale, variables similar to 
those at 115 m scale. In addition, distances to water, 
beach, farmland, resident, unpaved road, and paved road 
were also measured. 

2.2 Data analysis 

2.2.1 Habitat use of territorial males in Baiyun 
Chi-square was used to analyze the habitat use of 
territorial males in Baiyun. 

2.2.2 Breeding habitat selection of Reeves’s Pheasants 
in Dongzhai National Nature Reserve MANOVA was 
used to compare the habitat characteristics of used sites 
to those of control sites. In order to use MANOVA, some 
of the data were transformed to fit normal distribution 
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based on the following: 


Distance to water: DWAI = In(DWA +1); 
Distance to resident: DREI =1In(DRE +1); 
Distance to unpaved road: DUNI = 1ln(DUN +100) 3 


Distance to farmland: DFAI = In(DFA+100) o 


Independent samples ¢ tests were used to compare 
variables of the used sites with those of the control sites 
if the data were normal, whereas Mann-Whitney U tests 
were used when the data were not normal. A probability 
of 0.05 or less was accepted as significant, and the 
variables remained for further analysis. 

For each scale, we used forward elimination 
(SLR) (Hosmer & 
Lemeshow, 1999) to obtain sets of predictors of habitat 
Pheasants, and the 
interactions were also included in the analysis (McGrath 


stepwise logistic regression 


use by  Reeves’s first-order 
et al, 2003). Univariate analysis of the remaining 


variables and their first-order interactions were 
performed first. Any variable or first-order interaction 
whose univariate test has a p-value less than 0.25 should 
be considered as a candidate for further analysis (Hosmer 
1999). 


correlation matrix in order to eliminate statistically 


& Lemeshow, We then used Spearman’s 


redundant variables with | >0.70, but kept all those of 


bigger deviances, or that were biologically important for 
Reeves’s Pheasant (McGrath et al, 2003). The remaining 
variables and the first-order interactions were used as the 
independent variables for the multivariate analysis. 
Moreover, the distance variables were treated with 
similar strategies. 

According to the regression results, we calculated 
the AJC and AICc (Burnham & Anderson, 1998). The 
lower the value of AJC or AJCc, the more important the 
factor to the habitat selection of this pheasant (Burnham 
& Anderson, 1998; Boyce et al, 2002). AIC or AlCc 
belongs to the Akaike Information Standard, and now 
they are used commonly to assess the fit of the model 
(Burnham and Anderson, 1998; Boyce et al, 2002). 

AICc was used if n/K<40 (Burnham and Anderson, 
1998), and 





AIC, = AIC +2K(K +1) /(n-K -1) 


Where K = the number of the variables in the 
regression+2, and n = sample size. 
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AAIC or AAIC, was used to selected the best 
suitable regression result from all results, and it could be 
calculated by the AJC or AICc of any result subtracted by 
the minimum one (Burnham & Anderson, 2002). 

In all statistical tests, a probability of 0.05 or less 
was accepted as significant. Unless specifically 
mentioned, means are given as mean SE. All statistical 
procedures were carried out using the software SPSS 


10.0 for Windows. 
3 Results 


3.1 Habitat use of territorial male Reeves’s Phea- 
sant in Baiyun 

Totally, 35 wild male Reeves’s Pheasant emerged in 

25 sites with a decoy, and averaged 1.40 +0.15 (Means 
+1 SE.) for each site. 


Tab. 1 The distribution and density of territorial male Reeves’s Pheasants 





Habitat type Area (hm?) Individuals 
Shrub 32.28 4 
Mixed 183.00 15 
Broadleaf 51.12 3 
Fir 59.82 7 
Pine 21.96 6 
Replanted 20.53 0 
Farmland 2.32 0 


Territorial males occurred mostly in broadleaf and 
conifer mixed forests, and followed by fir forest, pine 
forest, shrub, and broadleaf forest (Tab. 1). There were 
no significant differences for the territorial males used 
the habitat types (y°=7.002, df=5, P=0.221). However, 
territorial males used pine forest and shrub a little higher 
than their available (Fig. 1). 

3.2 Breeding habitat selection of Reeves’s Pheasant 

The line transects added up to 27900 m, averaged 
(845.46 46.37) m (n=33). Totally 44 used sites were 
recorded in the field. 
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Fig. 1 The proportions of territorial male Reeve’s 
Pheasants in different habitat types in Baiyun in 
Dongzhai National Natural Reserve, Henan 
1: Shrub; 2: Mixed; 3: Broadleaf; 4: Fir; 5: Pine; 6: Replanted; 7: 


Farmland. 


Reeves’s Pheasant used habitat non-randomly in 
breeding period (MANOVA: Fiz, 95=7.603, P<0.001). 
At 115 m and 250 m scales, Reeves’s Pheasant preferred 
sites with higher broadleaf and conifer forests (Tab. 2). 


For distance, Reeves’s Pheasant preferred sites far away 
from water, farmland, resident, and unpaved road (Tab. 
2). 

By SLR, occurrence of Reeves’s Pheasant, at each 
scale, was associated significantly with conifer forests 
coverage at 115 m and 250 m scale, and it was also 
influenced significantly with distance to farmland (Tab. 
3). 

According to the value of 4 A/C, obtained at each 
scale, the variables at 115 m scale was the most 
important among these scales (Tab. 3). Multivariate 
analysis suggested that occurrence of Reeves’s Pheasant 
was influenced significantly by conifer forest coverage at 
115 m scale and the distance to farmland. 


4 Discussion 


Some researches have suggested habitat selection of 
wild animals was scale-dependent (Orians & 
Wittenberger, 1990; Kotliar & Wiens, 1991), and 
knowledge on habitat selection at only one scale might 
be biased to reality (Kotliar & Wiens, 1991). Recently, it 
was shown that studying habitat at multi-scale was an 
effective method to understand the actual habitat 
requirements of wildlife (McGrath et al, 2003; Xu et al, 
2006). According to our study on habitat use of Reeves’s 
Pheasant in Dongzhai National Nature Reserve and its 
core area, i.e. Baiyun, it also demonstrated that Reeves’s 
Pheasant’s habitat selection in breeding period was 
scale-dependent. 
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Tab. 2 Comparisons of habitat variables between the used points and the control points for Reeves’s 
Pheasants in breeding period 
Habitat variables Used poale Gontro pomis” t-value df P-value 
(n=44) (n=65) 
115m 
Area of shrub in a circular with radius of 115 m (SHR115) (%) 32.59+3.43 38.8343.28 -1.280 107.00 0.203 
Area of conifer in a circular with radius of 115 m (BRO115) (%) 10.93+1.39 9.24+1.81 -2.455° 0.014" 
Area of broadleaf in a circular with radius of 115 m (CON115) (%) 53.95+3.29 26.1943.17 5.893 107.00 0.000" 
250 m 
Area of shrub in a circular with radius of 250 m (SHR250) (%) 34.2842.45 39.79+2.66 -1.525 105.59 0.130 
Area of conifer in a circular with radius of 250 m (BRO250) (%) 13.19+1.41 9.60+1.58 -3.082° 0.002" 
Area of broadleaf in a circular with radius of 250 m (CON250) (%) 49.10+2.49 27.55+2.79 5.757 106.27 0.000" 
Distance 
Distance to water (DWA)(m) 544,63+68.51 308.16+36.31 3.155 107.00 0.002” 
Distance to beach (DBE) (m) 407.01428.45 498.99439.57 -1.887 105.37 0.062 
Distance to farmland (DFA) (m) 502.04+5 1.03 176.05+30.82 6.168 107.00 0.000" 
Distance to resident (DRE)(m) 268.88+29.60 192.53425.03 2.420 107.00 0.017” 
Distance to unpaved road (DUN) (m) 773.33+£70.97 471.04451.85 3.725 107.00 0.000" 
Distance to highway (DHG) (m) 1619.70£147.30 1533.71+118.41 0.457 107.00 0.649 
Note: a Data were not transformed; B Mann-Whitney U test. 
*P<0.05; “P<0.01. 
Tab3 Stepwise logistic regressions for breeding habitat of Reeves’s Pheasants 
Scales Habitat types Pp Percentage correct AlCc AAICc* 

115m CONI115 72.5 124.514 23.228 

250 m CON250 2 70.6 127.679 26.363 

Distance DFA1 2 75.2 122.358 21.072 

115 mxDistance DFA1, CON115 3 78.9 101.286 0 

250 mxDistance DFA1, CON250 3 79.8 105.916 4.630 

115 mx250 m CONI115 2 72.5 124.514 23.228 

115 mx250 mxDistance CON115, DFA1 3 78.9 101.286 0 


™ The references of the abbreviations in Tab. 2 are same to those in Tab. 2. 


The conifer coverage was analyzed in detail, and 
Reeves’s Pheasant occurred mostly in a proportion 
ranging from 20% to 80% at 115 m scale, and ranging 
from 40% to 60% at a 250 m scale (Fig. 2). 

Territorial male Reeves’s Pheasant occurred mostly 
in broadleaf and conifer mixed forests, broadleaf forests, 
fir forests, and pine forests in Baiyun in Dongzhai 
National Nature Reserve, similar to what was shown in 
previous reports (Wu et al, 1991; Fang & Ding, 1997; Xu 
et al 2007). Compared to Xu et al (2007), however, there 


existed a small difference. Xu et al (2007) reported that 
this species preferred shrubby area. This difference 
should be contributed to the different methods used in 
these two studies, as Xu et al (2007) used radio telemetry 
to track the wild individuals in the field, which could 
reduce human disturbance, while this study had to build 
a blindage, which might be significant in a shrubby area. 
However, as an adaptive management approach (Sala- 
fsky et al, 2002), these results on territorial males should 
be useful in Reeves’s Pheasant conservation, despite 
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some limitations of methods. 

Although Fang & Ding (1997) suggested that 
Reeves’s Pheasant varied in habitat selection across 
seasons, our results showed that habitat selection of 
Reeves’s Pheasant in breeding period did not differ 
significantly compared to that in winter (Xu et al, 2006) 
in the whole Dongzhai National Nature Reserve, which 
was similar to the seasonal habitat use of this species 
stated in Wu (1979), Hu & Wang (1981), and Xu et al 
(2007). For example, Reeves’s Pheasant occurrence was 
negative with the distance to water, farmland, resident, 
and unpaved road, and it was influenced significantly by 
the distance to farmland, which was also reported in 
winter (Xu et al, 2006) and the males radio-tracked (Xu 
et al, 2005, 2007). The higher site fidelity of this 
pheasant (Xu et al, 2009) should be responsible for such 
a habitat use pattern. In addition, this pattern should be 
helpful to take some measures to conserve this species in 
this reserve. 
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Fig. 2 The relationship between the number of 
Reeve’s Pheasants and the area percentage 


of conifer forests 


McGrath et al (2003) stated that the nest site 
selection of Eurasian Sparrow Hawk (Accipiter nisus) 
was influenced by landform at 1 hm? scale, but it was 
influenced mostly by the features at 30 hm? scale among 
the six scales larger than 10 hm’. Our results also 
suggested that 115 m scale was the most important factor 
for habitat selection of Reeves’ pheasant in breeding 
seasons and the scale should be the key scale to explore 
the habitat requirements of the pheasant, and to help 
conserve the pheasant more accurate and effective (Frost 
et al, 2001). 
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